


weak decays
neutron beta decay
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weak decays
beta decay
of
neutron

N=p+e +v,
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electron

antineutrino

direct Interaction
of four fermions



Fermi interaction
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weak interactions

current-current interaction

weak currents ~ lefthanded:
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Feynman / Gell-Mann
Marshak / Sudarshan 1958



lefthanded fermion
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maximal breaking
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mixing of mass eigenstates
Dy weak interaction
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neutral current:
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strangeness changing term not
observed in the experiments
(decay of K-mesons) !!!



GIM — mechanism

( Glashow, lliopoulos, Maiani )
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weak bosons
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electromagnetism
+

weak interactions



1964 => 1968
gauge theory
of the
electroweak
interactions

( Glashow, Salam, Weinberg )



U(1)

electromagnetism
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SU(2)xU(1)
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1972
piscovery

neutral current
CERN




Electroweak theory of electron and Its neutrino

L: lefthanded
R: righthanded

Q: electric charge
T. weak isospin
Y: weak hypercharge




SU(2) x U(1)
4 gauge bosons:
y = T, =123

Bu — Y
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new

guadratic in gauge potential






Lagrangian of the fermions,
Interacting with the
gauge fields




,Higgs" — field
doublet of SU(2)

scalar :




Lagrangian of the scalars,
Interacting with the gauge fields

= 1 (@'D)+ A(@ D)

0
,L12<O:><CD>

vV




Symmetry DIRRRN
breaking of SU(2) and U(1)

electric charge conserved
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G Fermi const.
G =1, 166-10‘5 GeV 4
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vacuum expectation value
of

scalar field

V~246 GeV
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electron mass generated by
Yukawa interaction of scalar
with fermion

G, ~29-10°



mass matrix of gauge bosons
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experiment at

SLAC (1979 )

neutral current
Interaction
violates parity !



neutral current interaction

parity violation

observed In atomic physics
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Discovery of weak bosons
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The first Z-boson, decaying Iinto
an electron and a positron







EVENT GEDD. 227,

— MT U=

UALl: Z

al



production of a
W-boson (g-s=fusioin)
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The masses of the weak bosons are predicted,

once the weak angle is measured.
The electron mass cannot be predicted
( the coupling constant g is unknown ).



Simon van der Meer Carlo Rubbia



neutrino

massless

(only lefthanded component)



electroweak theory:
mass generation by

QCD: mass generation



nypothetical
Higgs boson



limit on mass of
Higes boson trom LEP

114 GeV
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December 2011;

ATLAS and CMS report
signal at 125 GeV




	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	�GIM – mechanism�( Glashow, Iliopoulos, Maiani )��
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79

